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Tuberculosis of the Cornea.— Greeff ( Forltch . d. Med., No. 22, 1901). 
While tuberculosis of the cornea does not occur so frequently as tuberculosis 
of the conjunctiva and uveal tract, late researches have shown that it is not 
so very rare. In 1879 Htensell showed experimentally that the injection of 
tubercular matter into the cornea of the rabbit and guinea-pig caused an 
outbreak of tubercles. He, however, doubted the occurrence of primary 
tuberculosis of the cornea. It is now certain that this occurs, although it 
iB much more frequent as a secondary process following primary tuberculosis 
of the uveal tract 

The clinical picture of tubercular disease of the cornea shows great varia¬ 
tions. In some cases a typical parenchymatous keratitis occurs. In such 
cases the primary tubercular nodu’es are situated in the iris, and especially 
in the ligamentuin pectinatum. According to Bach, the parenchymatous 
inflammation is caused by diffusion of the toxins of the bacilli within the 
corneal tissue. The original nodules in the ligamentom pectinatum may 
also extend into the cornea. 

More frequently the affection takes the form of so-called sclerotizing 
keratitis. In such cases tubercular nodules very gradually penetrate into 
the deepest Inyers of the cornea. 

In primary tuberculosis of the cornea the nodules arise in the sclero- 
corneal junction or in the most peripheral portion of the cornea itself. 
These nodules extend very gradually a little into the cornea, and heal with 
obliteration of the corneal margin in loco eruptionis, or leave a tongue-like, 
grayish-white opacity extending into the cornea. 

Ulcerations of the cornea are also occasionally tubercular. Such torpid 
richly vascnlar ulcers are most frequently found when lupus of the face 
extends to the cornea 

It is noteworthy that tubercle bacilli grow with great difficulty in the 
tissue of the cornea, so that in undoubted cases of tuberculosis the bacilli 
can very rarely be found in the cornea itself. The evidence of a tubercular 
nature in these cases is only the histological examination, or Cohnheim’s 
experiment, that is inoculation of a particle in the anterior chamber of a 
rabbit. 

The Clinical and Anatomical Fundus Changes in a Case of Splenic 
Leutsemia.—Since Liebreich’s first description of the retinal conditions in 
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three cases of leukiemia forty years ago the ophthalmoscopic findings in this 
disease have been quite numerously reported. The anatomical changes in 
the retina, on the other hand, have been rarely recorded, so that every such 
case histologically examined must be regarded as a not unimportant contri¬ 
bution. especially, if as in the case to be reported, besides confirming some 
points already known, changes not yet observed are brought to light. 

Bondi (Prag. ined. Woch., No. 26, 1901) reports the ophthalmoscopic 
appearances arid histological changes observed in a case of splenic leu¬ 
kiemia. Male, aged thirty-four years, entered the hospital February 6,1893; 
death took place December of the same year. The patient had noticed in 
April, 1892, ten months before admission to the hospital, a firm, Blowly in¬ 
creasing growth in the upper part of the abdomen on the left side. There 
was a dull pain, and in walking a feeling of fulness, frequent bleeding from 
the nose and gums. Examination of the internal organs showed enormous 
enlargement of the spleen, moderate dilatation of the heart, slight enlarge¬ 
ment of the liver, especially of the right lohe. The blood-count gave a ratio 
of white to red cells as one to four, which afterward increased to one to three. 

Ophthalmoscopical examinations were repeatedly made. Upon admission 
to the hospital the visual acuity in both eyes was normal. There were no 
subjective ocular symptoms. Pathological changes in the fundus began in 
the middle of May. These consisted of abnormal fulness of the veins and a 
small hemorrhage between the papilla and the macula. The visual acuity 
and field remained even yet entirely normal. May 28th there was great 
enlargement of all the retinal veins in both eyes and a small retinal hemor¬ 
rhage in the right eye; no other abnormal findings. The color of the fundus 
was not changed from the normal. October llth a change in the papilla 
could be noted for the first time. The edges of both were indistinct, the 
right somewhat more so than the left. The veins were tortuous and 
enlarged; visual acuity in both eyes 6/18. November 5, papilla pale, 
margins indistinct, veins enormously enlarged. November 17th, small, 
whitish-yellow spots scattered in a large radius about the papilla, extending 
far into the periphery of the fundus, the veins being enormously enlarged 
and tortuous. The color of the fundus hardly changed; the large vessels 
were, however, somewhat paler than normal: visual acuity 6/36 (?) in both 
eyes. No decided change occurred in the ophthalmoscopical findings up to 
the time of death. The last examination was made fourteen days before 
death. 

The autopsy showed leuktemia, swelling of the liver and spleen, Ieukamic 
infiltration of the medulla of the bones, and multiple infarcts of the spleen. 

Histological findings of the intra-ocular structures: Pspillto slightly 
swollen. It was, however, the retina which showed the most marked 
changes. Its enormously dilated vessels were filled to bursting with blood ; 
in some it was hardly possible to find a single red corpuscle. Where a rela¬ 
tively large number of red blood cells existed the red cells occupied the 
centre and the leucocytes the peripheral portion of the vessel. The blood 
contents presented another important phenomenon—intravital coagulation. 
Some vessels of medium calibre in the equatorial region were entirely throm¬ 
bosed. The perivascular lymph spaces were everywhere enlarged and often 
filled with leucocytes. Accumulations of pigment were also sparsely found 
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at some point*. The infiltration of leucocyte* was not confined to the peri¬ 
vascular lymph spaces; it extended into the nerve-fibre layer, and at some 
places penetrated as far as the inner granular layer. 

There were also extravasations of blood into the retina. Like the leu- 
kajmic infiltrates, these were most common in the peripheral portions; 
although generally found near the vessels, they were occasionally seen at 
distant points. All the retinal layers were involved, the external layers 
especially. The hemorrhages were almost exclusively formed of well-pre¬ 
served erythrocytes. The nerve fibres also showed degenerative changes, 
as did the remaining-layers. At one point the retina was totally atrophic 
with deposit of pigment. 

The choroid was intimately adherent to the sclera near the papilla. Its 
vessels, like those of the retina, were enormously dilated and filled to burst¬ 
ing, almost exclusively with leucocytes. Leukmmic infiltration into the 
choroid was entirely absent. The anterior section of the eyeball was entirely 
normal. The only change in the nerve and its sheaths outside of the 
over-filling of the vessels consisted of a certain amount of nuclear proiifera- 
tion. ^ ... . 

The ophthalmoscopical and anatomical findings in this case are partly in 
accordance with other cases of leuksemia previously observed. Certain 
other conditions emphasized by some observers are conspicuous from their 
absence. The yellowish or orange color of the fundus, which has passed 
into the text-books as characteristic of leuktemia, was not observed at any 
stage of the disease in this case. The enormous dilatation and tortuosity of 
the retinal veins, which constituted the most marked pathological change in 
the fundus, agrees with the testimony of observers in general. The arteries 
were not enlarged; so, likewise, the hemorrhages and yellowish-white spots 
in the retina arc usual. 

The preservation of the visual acuity is to be noted. The vision only 
became affected in the last two months of the disease—a fact quite expli¬ 
cable from the anatomical conditions. 

' Histologically, this case is unique in the extensive dilatation of the peri¬ 
vascular lymph spaces in all parts of the fundus, proliferation of the pigment, 
and thrombosis of the retinal veins. In other respects the anatomical 
changes agree with those previously found. 

A true connection, as Liebreich first pointed out, exists between leukaemia 
and disease of the fundus. It is more than questionable, however, whether 
the process is an inflammatory one. It may be best to drop the term 
“ retinitis.” The point of departure of the disease is the vascular system of 
the retina, although inflammatory changes in the vessel walls cannot be 
shown to occur. Slowing of the blood-current, especially in the capillaries 
and veins, takes place in the peripheral vessels. This happens the more 
readily because the contents of the vessels are so largely made up of the 
sticky white blood cells; these adhere to the inner surface, and thus interfere 
with the proper circulation; thence follow dilatation of the veins, transuda¬ 
tion first into the lymph spaces, then into the nerve fibres aud ganglion 
lay ere, with destruction of those elements. The retinal hemorrhages, espe¬ 
cially those in the macula lutea, contribute to lower the vision. 
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Experimental Studies concerning the Conduction of Sound in the 
Skull.— Hugo Frey (Zeitschrift fur Ptychologie u. Phyriologie der Sinnes- 
organe, Band xxviii, Heft 1). How far bone conduction is a factor in hear? 
* n 6 *• e ‘> how great a part of the waves of sound in the air passes by means 
of the external auditory canal to the end apparatus of the acusticus, and how 
great a part, impinging on the surface of the skull, passes directly to the 
end apparatus, has long been a disputed question in the physiology of the 
car. As a first step toward the solution of this question Frey has carried 
out some interesting experiments on the method of transmission of sound 
through bones. He has attempted to answer the following questions, leaving 
the solution of the above problem for later researches: 

1. In what way is sound conducted in human bone tissue in general, and 
what influence has the structure of the bone upon conduction? 

2. How does the conduction in macerated bone compare with that in fresh 
bone ? 

3. In what manner are waves of sound conducted in the bones of the skull ; 
to what extent does this take place, and in what way? 

4. How does this compare in a macerated skull with that in a fresh skull ? 

The method of investigation chosen is as follows: A tuning-fork with a 

handle fitted with a thread is screwed into the bone, and a microphone, which 
can be placed by means of a stylet upon any neighboring part of the bone, is 
used to conduct the sound to the ear of the observer. A stop-watch is used 
to determine the duration of the sound from the time the tuning-fork is set 
in vibration to the time when the sound ceases to be heard through the ear¬ 
piece of the microphone. To ensure an equal sounding of the tuning-fork a 
piece of shot is dropped from the same height in each experiment on the 
prongs of the tuning-fork. A mean of twelve results in each position of the 
microphone guards against subjective errors. 

The first series of experiments is conducted on the human femur, the 
tuning-fork being screwed into the bone at the upper end between the neck 
and the great trochanter, so that the tuning-fork prolongs the long axis of 
the bone. A macerated femur, and then a fresh femur with adherent soft 
parts, is used. The following conclusions are derived from the experiments: 

1. The femur conducts sound waves, which are brought to it directly and 
in its long axis, chiefly in its compact substance and in the long axis of the 
bone. 

2. Taking the sound that comes to the microphone as a measure for the 
sound conduction, this takes place better sometimes through the compact 
bone and sometimes through the spongiosa. It is better in the compact com¬ 
pared with the spongy bone, according to the preponderance of the former. 



